ESSAY III*

THE STRUCTURE OF THE ATOM AND THE PHYSICAL
AND CHEMICAL PROPERTIES OF THE ELEMENTS

I.   PEELIMINARY

In an address which I delivered to you about a year ago I
described the main features of a theory of atomic structure which
I shall attempt to develop this evening. In the meantime this
theory has assumed more definite form, and in two recent letters
to Nature I have given a somewhat further sketch of the de-
velopment f. The results which I am about to present to you are
of no final character; but I hope to be able to show you how this
view renders a correlation of the various properties of the elements
in such a way, that we avoid the difficulties which previously
appeared to stand in the way of a simple and consistent explanation.
Before proceeding, however, I must ask your forbearance if initially
I deal with matters already known to you, but in order to intro-
duce you to the subject it will first be necessary to give a brief
description of the most important results which have been obtained
in recent years in connection with the work on atomic structure.

The nuclear atom. The conception of atomic structure which
will form the basis of all the following remarks is the so-called
nuclear atom according to which an atom is assumed to consist of
a nucleus surrounded by a number of electrons whose distances
from one another and from the nucleus are very large compared
to the dimensions of the particles themselves. The nucleus
possesses almost the entire mass of the atom and has a positive
charge of such a magnitude that the number of electrons in a
neutral atom is equal to the number of the element in the periodic
system, the so-called atomic number. This idea of the atom, which
is due principally to Rutherford's fundamental researches on radio-
active substances, exhibits extremely simple features, but just this
simplicity appears at first sight to present difficulties in explaining
the properties of the elements. When we treat this question on
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